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Abstract 
Background: The 2010 Healthy, Hunger-Free Kids Act (HHFKA) updated the national school 
meals standards from the 1995 to the 2010 Dietary Guidelines for Americans.  The HHFKA are 
the most comprehensive changes to the national school meal standards in 15 years.  
Measurement of food selection is essential to determine the impact of the new rules.  This study 
develops an indicator, using production records, to track food selection in school cafeterias. 
Methods: Participating Ohio school districts applied interventions from The Smarter 
Lunchrooms Movement to cafeterias.  Using MyPlate as a model and production records from 
two school districts, a coding system was developed to categorize foods, which were used to 
create the indicator, My Tray.  
Results: My Tray provides a visual snapshot of entrées, grains, vegetables, fruits, and milk 
selection.  Students attending study schools selected fruits and vegetables to make 24% and 31% 
of the tray respectively.  High school students selected the most fruit (22%) and elementary 
students selected 18%.  Vegetable selection was highest in the elementary schools (37%), middle 
school was 29%, and high school selection was at 19%.   
Conclusion: My Tray displays food groups selection.  My Tray is designed to track changes in 
lunchroom food selection.  The tool can also be used to aggregate data across months, which can 
help to make comparisons across categories.  Food service staff can use My Tray to track the 
impact of cafeteria interventions.  The goal of establishing an indicator, using production, was 
challenging because of different recording methods, chasing missing information, and 
combination food items.   
Keywords: Lunch programs, production records, food selection, school meals 
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Smarter Lunchrooms - Ohio: Using Production and Sales Records to Measure Change in 
Selection 
United States has one of the highest childhood obesity rates.  Childhood obesity is a 
serious, growing epidemic, cutting across all categories of race, ethnicity, family income, and 
locale.  In the past 30 years, American childhood obesity rates have more than doubled in 
children, and tripled in adolescents (Ogden, Carroll, Kit, & Flegal, 2012).  Overweight and obese 
children risk developing chronic diseases and social and psychological problems.  A study 
conducted by Freedman, Dietz, Srinivasan, and Berenson (2009) shows that 70 to 80 percent of 
obese children and adolescents grow up to become obese adults and are therefore more at risk for 
chronic health problems.   
Making small changes to prevent obesity during childhood is a way to influence children 
to follow a healthy lifestyle into their adulthood.  Around the nation, children purchase lunch 
daily in their school’s cafeteria.  School cafeterias are a natural setting for children and provide 
an excellent opportunity to encourage healthy eating behaviors and to introduce interventions.  
Targeting simply the environment of the cafeteria plays an important role in influencing and 
shaping healthy eating behavior.   
Smarter Lunchrooms - Ohio, a statewide dissemination project, is introducing smarter 
strategies in school cafeterias.  The Smarter Lunchrooms Movement was developed by the 
Cornell Center for Behavioral Economics at Cornell University.  Changes under Smarter 
Lunchrooms include making fruits and vegetables more attractive, convenient, and normative.  
Smarter Lunchrooms - Ohio is assisting 50 school cafeterias in implementing Smarter 
Lunchrooms strategies.   
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The impact of changes under the Smarter Lunchrooms project is measured with use of 
production and sales records and plate waste studies.  The intent of this study is to explain the 
different ways that food selection and consumption in school cafeterias is currently measured 
and to examine whether production records can be used to track long-term changes in school 
lunch selection.   
Statement of Purpose 
The intent of this study was to: (i) describe the methods currently used in select Ohio 
school cafeterias to measure food selection and consumption and (ii) to describe a process to 
measure and to document food group selection using production and sales records across a 
statewide project, called Smarter Lunchrooms - Ohio.   
Literature Review 
Obesity is one of the most serious health problems facing America.  When people 
consume more calories from food than they expend, their bodies stores the excess calories as fat.  
In extreme cases of weight gain, overweight and obesity result.  Approximately 300,000 deaths a 
year in United States are currently associated with overweight and obesity, second only to 
cigarette smoking as a leading cause of preventable death (Stein & Colditz, 2004). 
Childhood obesity is increasing in both genders and among all population groups.  
Among children aged 6 to 19, an estimated 15 percent, or 9 million youths, are overweight 
(Ogden et al., 2012).  In 1999, an estimated 13 percent of children and adolescents were 
overweight.  Today there are almost three times as many overweight adolescents (Ogden et al., 
2012).    
Overweight and obesity is a risk factor for several chronic conditions.  Some of the 
chronic conditions that result from overweight and obesity are heart disease, diabetes, asthma, 
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atherosclerosis, sleep apnea, and several forms of cancer (Freedman, Dietz, Srinivasan, & 
Berenson., 2009; Sorof & Daniels, 2002).  In addition to chronic diseases, pediatric overweight 
and obesity have been linked to psychological and social distress.  Overweight and obese youth 
are likely to have lower self-esteem, increased loneliness, increased use of tobacco and alcohol, 
and to experience intense social stigmatization (Strauss, 2000).   
The financial implications of obesity are profound as well.  In 2008, obesity cost the 
nation an estimated 61 million dollars in direct healthcare costs and 67 billion in indirect costs 
(Trogdon, Finkelstein, Hylands, Dellea, & Kamal-Bahl, 2008).  Among obese children and 
adolescents, the annual cost of treating obesity-related diseases has increased more than 
threefold, from 35 million dollars in 1981, to 127 million in 1999 (Wang & Dietz, 2002).   
In most children, childhood obesity is preventable if one eats a balanced and healthy diet.  
The Dietary Guidelines for Americans describe a healthy diet as one that: 
• Emphasizes fruits, vegetables, whole grains, and fat-free or low-fat milk and milk 
products; 
• Includes lean meats, poultry, fish, beans, eggs, and nuts; and 
• Is low in saturated fats, trans fats, cholesterol, salt (sodium), and added sugars (U.S. 
Department of Agriculture [USDA], n.d.).   
Eating a balanced diet facilitates optimal growth, development, and school performance.  
Conversely, diets high in trans and saturated fats and low in fruits and vegetables, have a 
negative effect on cognition, behavior in many ways, and academic performance.  The 
performance possibilities of children are very dependent upon their health and well-being. 
Research shows that children develop eating habits early in life.  Consuming good 
nutrition in the early years can have a significant impact on the child’s entire life.  Overweight 
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and obese children are more likely to become obese adults (Freedman et al., 2009).  Similar 
eating patterns in both childhood and adulthood were the most likely reasons behind overweight 
children to develop chronic diseases and have a higher than expected morbidity and mortality as 
compared with those who were lean when followed up for 40 and 55 years (Mossberg, 1989; 
Must, Jacques, Dallal, Bajema, & Dietz, 1992).   
Preventing childhood obesity is one of the most important public health issues facing the 
country today.  An important focus of public health efforts to prevent obesity is through 
improving diets and physical activity habits of children.  Overweight youths have an estimated 
70-80 percent chance of becoming obese adults (Freedman et al., 2009).  Schools serve as an 
excellent opportunity for behavioral change because of near-universal enrollment of elementary, 
middle, and high school students and the ability to affect behaviors of children that persist into 
adulthood (Dietz & Gortmaker, 2001).   
Most children consume a large proportion of their total daily caloric intake at school.  
Story, Neumark-Sztainer, and French (2002) reported that 35 to 40 percent of student’s total 
daily dietary intake comes from food eaten at lunch, which includes a la carte, vending machines, 
and school lunch.  School-aged children spend at least six hours at school every school day and 
millions of children buy lunch every day in their school’s cafeteria.  Therefore, school meals are 
excellent channel for providing children with more nutritious food options and teaching them 
healthy habits that can last a lifetime.   
Food and beverages currently being offered in schools can be categorized in two main 
sections: (i) federal school programs such as the National School Lunch Program and School 
Breakfast Program and (ii) competitive foods and beverages sold outside the formal meal 
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programs, specifically à la carte items, vending machines, canteen, snack bars, and schools 
stores. 
National School Lunch Program 
In 1946, the National School Lunch Program (NSLP), a federally assisted meal program 
was started in response to claims that several American men were being rejected from World 
War II military service due to poor nutritional health.  The National School Lunch Act in 1946 
was “created as a measure of national security, to safeguard the health and well-being of the 
nation’s children” (Story, Nanney, & Schwartz, 2009, p. 7).  Today, the NSLP operates in over 
100,000 public and non-profit private schools and residential childcare institutions and is the 
second largest federally assisted program in the nation.  Sixty-seven years later, the program has 
become so accepted that most do not think of it was welfare. 
In United States, 99 percent of all public schools participate in the NSLP (Story et al., 
2002).  The program provides nutritionally balanced, low-cost or free lunches to more than 31 
million children each school day.  In 2012, approximately 32 million children bought lunch 
under NSLP (Weissberg, 2013).  For many children, NSLP is a major source of food obtained at 
school.  Schools districts and independent schools that choose to take part in the lunch program 
get cash subsidies and U.S. Department of Agriculture (USDA) foods from the USDA for each 
meal they serve.  In return, the participants must serve lunches that meet federal requirements, 
and they must offer free or reduced price lunches to eligible children.  Schools can also be 
reimbursed for snacks served to children through age 18 in afterschool educational or enrichment 
programs.   
NSLP lunches are planned to provide approximately one third of the recommended 
dietary allowance for protein, vitamins A and C, iron, calcium, and calories (Story et al., 2002).  
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NSLP guidelines recommend that elementary school lunches must offer five components: a two 
ounces meat/meat substitute, eight ounces milk, one serving of grain, and two servings (3/4 cup) 
of a fruit and or vegetable (Schwartz, 2007).  The NSLP guidelines have set dietary calorie limits 
to ensure age-appropriate meals for grades K-5, 6-8, and 9-12.  No more than 30 percent of the 
meals calories should be from fat and fewer than 10 percent of the calories should come from 
saturated fat.   
Reimbursable meals. 
Under the NSLP, school lunches are required to offer five components: fruits, vegetables, 
grains, meat or meat alternate, and milk.  When a meal contains at least three of these five 
components, and at least one serving of fruit or vegetables, the meal qualifies as a reimbursable 
meal.  Children are allowed to decline two of the five components.  However, one of the chosen 
component must be a fruit or vegetable.  The maximum amount of food items a child can choose 
within a reimbursable meal is five.  When a school follows the USDA guidelines of offering five 
components and serving three in the required serving sizes, the school receives a monetary 
reimbursement from the USDA for each meal. 
Reimbursable meals are important to a school lunch program.  Most of the support the 
USDA provides to schools in the NSLP comes in the form of reimbursements.  Reimbursement 
rates vary depending on whether the meal is paid in full, offered at a reduced price, or free and 
on the school’s participation rate.  In the 2013-2014 academic year, USDA paid 0.30, 2.55, and 
2.99 for paid, reduced, and free meals respectively to schools that served 60 percent or more free 
and reduced price lunches (USDA, 2013).  Participation rate is the number of students buying 
reimbursable meals in the federally assisted meal programs compared to the enrollment number.   
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Competitive foods. 
Foods and beverages sold in schools that are not a part of USDA meals are called 
competitive foods.  According to the USDA, competitive foods are foods and beverages that are 
sold, served, or given to children in schools that are not part of subsidized school meals (Fox, 
Gordon, Nogales, & Wilson, 2009).  Common competitive foods include chips, cookies, ice 
cream, and sports drinks.  While federally assisted school meal programs supply most of the food 
items, most schools also sell competitive foods.  Foods items are called competitive because 
when sold alongside nutritionally regulated school meals, they “compete” for children’s food 
selection.  In school cafeterias, competitive foods are generally sold as à la carte items.  
Competitive foods are also sold in vending machines, snack bars, school stores, or other 
locations.  On a typical day, competitive foods are consumed by 40 percent of public school 
students (Fox et al., 2009).   
Most of the competitive foods and beverages selected by students are of low nutritional 
value and are high in calories.  Story, Nanney, and Schwartz (2009) found that competitive foods 
are widely available in schools, especially in secondary schools, and that their availability is 
directly related to student’s high intake of total calories from less healthier items such as soft 
drinks and inversely associated with lower intake of fruits and vegetables.  Furthermore, students 
from schools without à la carte programs consume more than half a serving of fruits per day than 
students in schools with à la carte programs (Kubik, Lytle, Hannan, Perry, & Story, 2003).  The 
third School Nutrition and Dietary Assessment study found that students consumed more than 
150 calories from competitive foods (Story et al., 2009).   
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New Meal Pattern Guidelines 
In 2010, Healthy, Hunger-Free Kids Act (HHFKA) was enacted.  The law marks the 
most comprehensive changes to the school meal program in more than 15 years (Wootan, 2012).  
The HHFKA provides funding for federal school meal and child nutrition programs, increases 
access to healthy food, and promotes overall student wellness.  The purpose of HHFKA is to 
increase healthy offerings, including access to fresh vegetables, fruits, whole grains, lean 
proteins, and low fat or nonfat milk, limit sugar and sodium, and set calorie restrictions 
according to age group.  It represents a major step forward in our nation’s effort to end childhood 
hunger, improve nutrition, and fight out country’s epidemic of obesity.   
The HHFKA modifies the meal patterns and nutrition standards for the National School 
Lunch Program and the School Breakfast Program.  The modifications include training and 
certification for all food service personnel, increasing access to school meals, increasing federal 
reimbursement rate for school lunches by six cents, and building stronger local school nutrition 
and wellness policies.  The HHFKA includes 4.5 billion dollars in new funding for its programs 
and provisions over a period of 10 years.  The funding is the first real reimbursement rate 
increase in over 30 years (Wootan, 2012).   
The HHFKA of 2010 gives USDA the authority to set up-to-date nutritional standards for 
all foods sold in schools for the whole school day.  There are sets of guidelines released for the 
National School Lunch Program, the School Breakfast Program, and to competitive foods sold 
throughout the entire school.  The new nutrition standards for NSLP meals went into effect in 
July 2012 and for the SBP in July 2013.  Unlike reimbursable meals, the nutrition standards for 
competitive foods were minimally regulated until HHFKA released standards for competitive 
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foods sold in schools in June 2013.  Competitive foods and beverages are required to meet the 
nutrition standards beginning July 1, 2014. 
The USDA issued new standards for nutrition in the National School Lunch Program in 
January 2012.  The new guidelines reflect the recommendations from the National Academies 
Institute of Medicine’s (2009) report, School Meals: Building Blocks for Healthy Children, and 
the 2010 Dietary Guidelines for Americans to “… meet the nutrition needs of school children” 
and “enhance the diet and health of school children, and help mitigate the childhood obesity 
trend” (Byker, Pinard, Yaroch, & Serrano, 2013, p. 683).  The new rules became effective on 
July 1, 2012.   
USDA reimbursable school meals are required to meet the nutrition standards set by 
HHFKA.  These meals include fruit, dark green and red/orange vegetables, low fat milk, and 
whole grains.  The USDA school meals also have regulations for appropriate calories levels, 
saturated, and trans fat.  In United States, 32 million children buy school meals under the NSLP 
every day.  The table below shows the comparison between the old and the new guidelines 
(Table 1).   
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Table 1  
Comparison of Previous and Current Regulatory Requirements for the National School Lunch 
Program Meals 
 Previous Requirement Current Requirement 
Fruit and 
Vegetables 
½- ¾ cup of fruit and vegetables 
combined per day 
½-1 cup of vegetables plus ½-1 cup of fruit per day 
Vegetables No specifications as to type of 
vegetable 
Weekly requirements for: 
• dark green 
• red/orange vegetables  
• legumes 
• limits on starchy vegetables 
• other (as defined in 2010 Dietary Guidelines) 
Meat/Meat 
Alternates 
1.5-3 oz equivalents (daily average 
over 5-day week) 
1.6-2.4 oz equivalents (daily average over 5-day week) 
Grains 1.8-3 oz equivalents (daily average 
over 5-day week) 
1.8-2.6 oz equivalents (daily average over 5-day week) 
Whole Grains Encouraged At least half of the grains to be whole-grain rich upon 
implementation and all grains to be whole-grain rich by 
July 1, 2014 
Milk 1 cup 
Variety of fat contents allowed; flavor 
not restricted 
1 cup 
Fat content of milk to be 1% low fat (unflavored only) or 
fat-free (unflavored and flavored) 
Total Fat No greater than 30% of total calories No limit on total fat intake 
Saturated Fat <10% of total  calories <10% of total  calories 
Trans Fat No limit Zero grams per serving (based on nutrition label) 
Calories Minimum only 
 
Traditional Menu Planning 
633 (grades K-3)  
785 (grades 4-12)  
825 (optional grades 7-12)  
 
Enhanced Menu Planning  
664 (grades K-6)  
825 (grades 7-12)  
633 (optional grades K-3)  
  
Nutrient Based Menu Planning  
664 (grades K-6)  
825 (grades 7-12)  
633 (optional grades K-3)  
Minimum and Maximum 
 
Only food-based menu planning allowed  
550-650 (grades K-5)  
600-700 (grades 6-8)  
750-850 (grades 9-12) 
Sodium Reduce, no set targets Target I: 
2014-15  
 
≤1230mg (K-5);  
≤1360mg (6-8);  
 1420mg (9-12) 
Target II:  
2017-18  
 
≤935mg (K-5)  
≤1035mg (6-8);  
≤1080mg (9-12) 
Final target:  
2022-23  
 
≤640mg (K-5);  
≤710mg (6-8);  
≤740mg (9-12) 
Note. From “Nutrition Standards in the National School Lunch and School Breakfast Programs; Final Rule,” by U.S. 
Department of Agriculture, Food and Nutrition Service (2012). 
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In addition to the changes in NSLP, the Healthy, Hunger-Free Kids Act has also released 
nutrition guidelines for foods sold through à la carte services, vending machines, school stores, 
and other venues.  The new competitive standards are also structured to align with the Dietary 
Guidelines of Americans.  All competitive foods sold at any time during the school day are now 
required to meet the new competitive foods guidelines.  The purpose of the new competitive food 
guidelines is to shift purchases from foods and beverages high in food components such as fat, 
saturated fat, sugars, and sodium to food lower in these components and featuring whole grains, 
low fat dairy, fruits, and vegetables (Guthrie, Newman, Ralston, Prell, & Ollinger, 2013). 
Before HHFKA released the new competitive food guidelines, the types of competitive 
foods and beverages sold in schools were left to the discretion of state and local policies.  Unlike 
school meal programs, which are administered by the USDA, federal control over competitive 
foods was limited.  However, with the HHFKA of 2010, USDA is now required to update the 
nutrition standards for competitive foods sold in schools.   
The new rules require cafeteria staff to include competitive foods that emphasize at least 
one of these five food components: whole grains, low fat dairy, fruits, vegetables, or protein.  In 
addition, content of fat, sugar, sodium, and caffeine has been limited according to age group.  
Although the HHFKA requires that all competitive foods meet the new criteria, there are some 
exceptions to the rules.  The new standards do not apply to foods offered at celebrations, bake 
sales, fundraises, and other similar occasions.  The new competitive food guidelines are shown in 
the table below (Table 2).   
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Table 2 
Competitive Food Standards for Foods Sold outside Federal School Meals Programs 




To be allowable, a competitive food item 
must: 
(1) Meet all of the proposed competitive food 
nutrient standards; and 
(2) Be a grain product that contains 50% or 
more whole grains by weight or have whole 
grains as the first ingredient*; or 
(3) Have as the first ingredient* one of the non-
grain main food groups: fruits, vegetables, dairy, 
or protein foods (meat, beans, poultry, seafood, 
eggs, nuts, seeds, etc.); or  
(4) Be a combination food that contains at least 
¼ cup fruit and/or vegetable; or 
(5) Contain 10% of the Daily Value (DV) of a 
nutrient of public health concern (i.e., calcium, 
potassium, vitamin D, or dietary fiber). Effective 
July 1, 2016 this criterion is obsolete and may 
not be used to qualify as a competitive food. 
*If water is the first ingredient, the second ingredient 
must be one of the above. 
• Fresh and frozen fruits and 
vegetables with no added 
ingredients except water are 
exempt from all nutrient 
standards.  
• Canned fruits with no added 
ingredients except water, which 
are packed in 100% juice, extra 
light syrup, or light syrup are 
exempt from all nutrient 
standards. 
• Canned vegetables with no added 
ingredients except water or that 
contain a small amount of sugar 
for processing purposes to 
maintain the quality and structure 
of the vegetable are exempt from 
all nutrient standards. 
NSLP/SBP Entrée 
Items Sold à la 
Carte. 
Any entrée item offered as part of the lunch program 
or the breakfast program is exempt from all 
competitive food standards if it is served as a 
competitive food on the day of service or the day 
after service in the lunch or breakfast program. 
 
Grain Items Acceptable grain items must include 50% or more 
whole grains by weight, or have whole grains as the 
first ingredient. 
 
Total Fats Acceptable food items must have ≤ 35% calories 
from total fat as served. 
• Reduced fat cheese (including 
part-skim mozzarella) is exempt 
from the total fat standard. 
• Nuts and seeds and nut/seed 
butters are exempt from the total 
fat standard. 
• Products consisting of only dried 
fruit with nuts and/or seeds with 
no added nutritive sweeteners or 
fats are exempt from the total fat 
standard. 
• Seafood with no added fat is 
exempt from the total fat 
standard. 
• Combination products are not 
exempt and must meet all the 
nutrient standards. 
Saturated Fats Acceptable food items must have < 10% calories 
from saturated fat as served.  
Same as total fat exemptions with 
the exception of seafood.  
Trans Fats Zero grams of trans fat as served (≤ 0.5 g per 
portion). 
 
SMARTER LUNCHROOMS – OHIO  16 
Table 2 
Competitive Food Standards for Foods Sold outside Federal School Meals Programs (Cont’d) 
Food/Nutrient Standard Exemptions to the Standard 
Sodium Snack items and side dishes sold à la carte: ≤230 mg 
sodium per item as served. Effective July 1, 2016 
snack items and side dishes sold à la carte must be: 
≤200 mg sodium per item as served, including any 
added accompaniments. 
 
Entrée items sold à la carte: ≤480 mg sodium per 
item as served, including any added 
accompaniments. 
 
Calories Snack items and side dishes sold à la carte: ≤ 200 
calories per item as served, including any added 
accompaniments. 
 
Entrée items sold à la carte: ≤350 calories per 
item as served including any added 
accompaniments. 
 
Caffeine Elementary and Middle School: foods and beverages 
must be caffeine-free with the exception of trace 
amounts of naturally occurring caffeine substances. 
 
High School: foods and beverages may contain 
caffeine. 
 
Beverages Elementary School 
• Plain water or plain carbonated water (no size 
limit); 
• Low fat milk, unflavored (≤8 fl oz); 
• Non fat milk, flavored or unflavored (≤8 fl oz), 
including nutritionally equivalent milk 
alternatives as permitted by the school meal 
requirements; 
• 100% fruit/vegetable juice (≤8 fl oz); and 
• 100% fruit/vegetable juice diluted with water 
(with or without carbonation), and no added 
sweeteners (≤8 fl oz). 
 
Middle School 
• Plain water or plain carbonated water (no size 
limit); 
• Low-fat milk, unflavored (≤12 fl oz); 
• Non-fat milk, flavored or unflavored (≤12 fl 
oz), including nutritionally equivalent milk 
alternatives as permitted by the school meal 
requirements; 
• 100% fruit/vegetable juice (≤12 fl oz); and 
• 100% fruit/vegetable juice diluted with water 
(with or without carbonation), and no added 
sweeteners (≤12 fl oz). 
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Table 2 
Competitive Food Standards for Foods Sold outside Federal School Meals Programs (Cont’d) 




• Plain water or plain carbonated water (no size 
limit); 
• Low-fat milk, unflavored (≤12 fl oz); 
• Non-fat milk, flavored or unflavored (≤12 fl 
oz), including nutritionally equivalent milk 
alternatives as permitted by the school meal 
requirements; 
• 100% fruit/vegetable juice (≤12 fl oz); 
• 100% fruit/vegetable juice diluted with water 
(with or without carbonation), and no added 
sweeteners (≤12 fl oz); 
• Other flavored and/or carbonated beverages 
(≤20 fl oz) that are labeled to contain ≤5 
calories per 8 fl oz, or ≤10 calories per 20 fl oz; 
and 
Other flavored and/or carbonated beverages (≤12 fl 
oz) that are labeled to contain ≤40 calories per 8 fl 




Sugar-free chewing gum is exempt from all of the 
competitive food standards and may be sold to 
students at the discretion of the local educational 
agency. 
 
Note. From “National School Lunch Program and School Breakfast Program: Nutrition Standards for All Foods Sold 
in Schools as Required by the Healthy, Hunger-Free Kids Act of 2010,” by U.S. Department of Agriculture, Food 
and Nutrition Service (2013). 
 
Rationale behind HHFKA. 
The HHFKA issued new, more stringent school meal nutrition standards in an effort to 
increase nutritional quality of food provided by USDA and to combat our country’s epidemic of 
obesity.  For instance, fruits and vegetables are an important source of a wide range of nutrients.  
Studies show that fruit and vegetable consumption can prevent development of several chronic 
diseases.  The Boyd Orr cohort study shows strong evidence that childhood fruit consumption is 
a protective factor against cancer in adulthood (Maynard, Gunnell, Emmett Frankel, & Smith, 
1996).  There is also evidence that switching fruits and vegetables for higher energy foods can be 
a useful strategy for weight management (Duncan, Bacon, & Weinsier, 1983).   
SMARTER LUNCHROOMS – OHIO  18 
The Dietary Guidelines for Americans recommend increasing intake of vegetables and 
fruit and to eat a variety of vegetables, especially dark-green, red and orange vegetables, beans 
and peas, and fruits.  The fruit and vegetable recommendations for adolescents who partake in 
less than 30 minutes of daily physical activity are 1.5 cups of fruit and 2.5 cups of vegetables for 
females and 2 cups of fruit and 3 cups of vegetables for males (Centers for Disease Control and 
Prevention [CDC], 2012).  However, the actual consumption of fruits and vegetables is 
considerably lower than the recommended amounts.   
Based on the 2010 National Youth Physical Activity and Nutrition Study, the combined 
median fruit and vegetable consumption among U.S. high school students was 1.2 times per day 
with one in four students consuming fruit less than once daily and one in three consuming 
vegetables less than once daily (Kim, Grimm, Harris, & Scanlon, 2011).  A study conducted 
using data from the 1999-2002 National Health and Nutrition Examination Survey (NHANES) 
reveals that compared to the recommendations, 80% to 90% of children four to 13 years of age 
have significantly low fruits and vegetables consumption and that consumption is particularly 
low for dark-green and orange vegetables (Guenther, Dodd, Reedy, & Krebs-Smith, 2006).   
Under the new meal pattern requirements, it is required that schools offer 0.5 to 1 cups of 
fruit and 0.75 to 1 cups of vegetables per day with a weekly requirement for dark green 
vegetables, red/orange vegetables, legumes, starchy vegetables, and other vegetables.  New 
meals feature more servings of fruits and vegetables and offer a healthy variety of vegetables, 
including dark green and red/orange vegetables.  Newman (2013) conducted a study that 
examined the consumption of fruits and vegetables in schools that met the 2012 HHFKA 
guidelines in 2005 using the School Nutrition and Dietary Assessment III (SNDA-III) survey.  
He found that participants in schools that offered dark green vegetables, red/orange vegetables, 
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legumes, and other vegetables in amounts that met the new guidelines were more likely to eat 
those vegetables than cafeterias that offered vegetables in lower amounts.   
Healthy Eating Interventions 
Research indicates that dietary habits play an important role in prevention of obesity.  
Fortunately, dietary habits are modifiable determinants of obesity and improving eating 
behaviors early in life can form healthy habits and subsequently better population’s health.  
While reducing consumption of saturated fats, sodium, sugars and increasing consumption of 
fruits, vegetables, and whole grains in school meals can significantly improve health, making 
major changes in school cafeterias takes substantial amount of time and planning.  In recent 
years, U.S. food and agricultural policies and lifestyle changes have driven important 
modifications in the food system and eating environments (Story, Kaphingst, Robinson-O’Brein, 
& Glanz, 2008).  This section provides the three most influential processes in play that can bring 
noteworthy changes to the school food system.   
Policy. 
Policy decision that impact school environments are made at many levels, including 
federal law, state law, state board of education policy, and local school board policy.  Federal 
school nutrition programs are a critical component in national efforts to reduce childhood 
obesity.  Considering that 32 million children participate in the federally assisted school meal 
programs each day, maintaining nutritional quality standards in school meals is quite important.  
Federally subsidized schools meals are required by Congress and the USDA to meet certain 
nutrition standards.  The USDA updates the school meals standards periodically according to 
recent research and American Dietary Guidelines.  School food policies help schools provide 
children with foods and beverages that are part of a healthy diet.   
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Policy approaches such as the HHFKA, provide guidance for schools across the nation to 
serve improved meals to students.  The new rules under HHFKA are the first changes in 15 years 
to the $11 billion NSLP program.  The changes are expected to increase the amounts of fruits 
and vegetables that are served in school lunches, require that all grains served are whole grains, 
and require the milk served to be low fat.  Before HHFKA was enacted, foods and beverages 
sold outside the federally reimbursable school meal programs were largely exempt from meeting 
nutrition standards and complying with Dietary Guidelines of America.  The USDA now has the 
authority to set nutritional guidelines for competitive foods sold in cafeterias, vending machines, 
snack bars, and other venues where food items might be sold in schools.  The interim 
competitive food guidelines were released on June 28, 2013.   
The 2004 Child Nutrition and Women, Infants, and Children (WIC) Reauthorization Act 
required for schools participating in federally funded school meal programs to create a school 
wellness policy by the start of the 2006-2007 school year.  Though the law was the first 
successful federal effort to address the school food and physical activity environment, it did not 
set any minimum national standards for policy components, such as the nutritional value of 
competitive foods (Story et al., 2009).  The five objectives of the school wellness were:  
(1) goals for nutrition education, physical activity, and other school-based activities;  
(2) nutrition guidelines for all foods available on each school campus during the school 
day;  
(3) assurance that guidelines for reimbursable school meals will not be less restrictive 
than federal regulations and guidance; 99 
(4) a plan for measuring implementation of the local wellness policy, including the 
designation of one or more responsible persons; and  
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(5) the involvement of parents, students, and representatives of the school food authority, 
the school board, school administrators, and the public in developing the school wellness 
policy (Story et al., 2009, p. 19).   
As a result, there is considerable variability among school districts with regards to wellness 
policies.  The new guidelines under HHFKA have set minimal requirements for school wellness 
policies.   
Besides national-level policies, many schools have adopted coordinated school nutrition 
policy that promotes healthy eating through classroom lessons and made nutrition education as 
part of school health curriculum.  In 2006, the national School Health Policies and Programs 
Study conducted by the Centers for Disease Prevention and Control found that 70 percent of 
states in the nation required nutrition education to be taught as part of the health education 
curriculum (Kann, Telljohann, & Wooley, 2007).   
Education. 
Under the new changes, school meals will serve children more whole grains and wider 
selection of fruits and vegetables.  However, the availability of healthful food items may not be 
enough to influence children’s intake of these items.  While serving healthier food items is a 
good change, the challenge is getting children to eat them.  Though increasing the offerings and 
accessibility of healthier food items is the first step, studies show that efforts are needed to 
educate children and food service staff on how to get children to make healthy food choices.   
Education has been the primary intervention to help children to develop lifelong healthy 
eating patterns.  Research shows that while children and adolescents appear to be familiar with 
the general relationship between nutrition and health, they are less aware of the relationship 
between specific foods and health i.e., they understand the importance of limiting fat, sugars, and 
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sodium but do not know which foods are high in fats, sodium, and sugars (Murphy, Youatt, 
Hoerr, Sawyer, & Andrews, 1994).  In their systemic review, Hoelscher, Kirk, Ritchie, and 
Cunningham-Sabo (2013) recommend that the most successful interventions at achieving 
childhood behavior change were those that were coupled with educational messages.  When 
taught about healthy eating while provided with healthy foods, children are more likely to form 
healthier meal patterns.   
Environmental changes. 
Research shows that environmental factors have a considerable effect on food choice 
decisions.  The manner in which food is presented and the set-up of the cafeteria can 
significantly influence food choice and consumption (Wansink, Just, & Payne, 2009).  
Environmental factors include, but are not limited to, package size, plate shape, lightning, 
variety, and presentation.  The environment can be divided into two categories: (i) the eating 
environment-the factors associated with eating of food, but independent of food, such as social 
interactions, distractions, atmospherics and (ii) food environment-the factors that directly relate 
to the way food is presented, such as portion size, how it is served, and salience (Wansink, 
2004).  Both eating and food environments contribute to consumption volume.  Environmental 
changes are non-intrusive to individuals and do not require an intervention effort every day.   
Behavioral economics. 
An emerging discipline, behavioral economics, combines psychology and economics to 
investigate how biases in perception, memory, or thought processes may influence purchasing 
decisions (Mullainathan & Thaler, 2000).  In recent years, several concepts of behavioral 
economics have found relevance to public health and health behavior change.  For instance, by 
utilizing behavioral economics, it has been shown that quantity of food consumed is strongly 
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associated with external signals, such as the size of dinner plate (Thorgeirsson & Kawachi, 
2013).  Wansink, Just, and Payne (2009) show that amount served and consumed can increase by 
15 to 45 percent when people use larger sized plates, bowls, and packages. 
The behavioral economics concept that habits and social context highly influence 
decision-making can be applied in the area of obesity prevention too.  In school settings, many of 
the factors identified by behavioral economics, such as the shape and size of dinner plate, can be 
explored with very little investment.  Behavioral economics tools can be applied to improve meal 
selection in school cafeterias.  For example, keeping the opaque lid on the ice cream freezer 
closed during lunch can reduce ice cream selection from 30 percent to 14 percent (Just & 
Wansink, 2009).   
The aim of behavioral economics in school meals is to nudge children to select healthier 
food items by making subtle changes in the environment.  The changes are relatively cheap and 
easy to implement.  For instance, findings have revealed that offering healthier foods as part of 
the default servings can stimulate children to alter their behavior without them even noticing.  
Default options are food items received when the child does not make an active selection.  
Generally in school meals, the default options are side items (fruits and vegetables), which is 
where most of the nutritious value lies.  In a school cafeteria setting, the default option of french 
fries can be replaced with a healthier option such as baked sweet potato fries.  Replacing the 
default menu option of school meals with a healthier option might increase the likelihood of 
consumption of the healthier default option (Just, Mancino, & Wansink, 2007).   
A key benefit of using behavioral economics strategies in school settings is that it 
maintains choice.  The strategies do not take away choices, but merely introduces slight 
modifications that make healthier foods prominent and places less healthier options at a 
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disadvantage.  Maintaining choice is valuable for cafeteria managers because then schools do not 
have to take drastic measures such as stopping to offer popular items and replacing them with 
new healthier options which requires significant spending.  Instead, simply rearranging more 
nutritious items that are being currently offered to make them prominent will require very low 
costs (Just & Wansink, 2009).  This method also has negligible effect on the overall revenue of 
the cafeteria.   
Measurement of Lunch Consumption  
Measurement is an essential step to determine the influence of changes to a process.  
With new rules incorporated in the NSLP program within the last two years, this is a crucial time 
for researchers and school food authorities to monitor the impact of the new guidelines.  To 
make significant progress in eating patterns and cafeteria environments, valid, reliable measures 
of changes in environments and policies are needed (Glanz, Sallis, Saelens, & Frank, 2007).  
Several measures of school cafeteria environments have been developed, most often for use in 
intervention research (Story et al., 2008). 
The primary variable of interest in school lunch policy, education, and environment 
change is food selection and consumption.  Food selection refers to the food items that students 
are selecting from serving lines, and consumption to the amount of food that students intake.  
Accurate assessment of students’ diets is required to measure selection and consumption.  
Evaluation of students’ diets involves determining what students are purchasing in the cafeteria, 
what food items they are selecting, how much of the food is wasted, and most importantly, if the 
students are meeting the nutritional guidelines.  Therefore, selection and consumption are tools 
to evaluate the impact of policy changes and interventions, and to study the influence of the 
changes longitudinally.   
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The four common data sources for school lunches’ selection and consumption are sales 
records, production records, plate waste, and self-report.  While sales and production are a part 
of daily operation of school cafeterias, plate waste, and self-reporting are methods generally used 
for evaluation and research purposes.  This section provides a review of the current methods and 
tools used to measure consumption and food item selection within school meals. 
Self-report. 
Self-reporting tools includes interviews, surveys, questionnaires, observations, and polls 
of food service staff and students.  USDA’s SNDA is a telephone, mail, and web-based survey 
that collects nutrition information from food service managers around the country.  Several 
studies have used surveys of school administrators, food service staff, and students to report food 
selection and consumption.  Condon, Crepinsek, and Fox (2009) conducted 24-hour dietary 
recall interviews of children to assess food selection and consumption.  They found that among 
the vegetables options, starchy vegetables consumption was the highest with french fries and 
similar potato products being the most commonly consumed vegetable.  Another study utilized 
24-hour recall interviews to assess children’s consumption of competitive foods and found that 
children who ate a school lunch were significantly less likely to consume competitive foods than 
children who did not consume a school lunch (Fox et al., 2009).   
Other studies have utilized dietary surveys to measure fruit and vegetables intake.  
Researchers reported using dietary surveys that youths consuming the recommended amounts of 
fat, fruit, vegetables, and grains was lower than the targeted amounts and longitudinally 
adolescents decreased their daily intake of fruit and vegetables by an average of 0.7 servings 
from early to middle adolescence (Larson, Neumark-Sztainer, Hannan, & Story, 2007; Neumark-
Sztainer, Story, Hannan, & Croll, 2002).   
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Sales. 
Sales records are generated and maintained on a daily basis in school cafeterias.  Each 
sale is recorded using a Point of Sale (POS) system.  A POS system could be the register at a 
cafeteria checkout line or a vending machine.  Cafeteria staff record, using the POS, the type of 
entrée sold, milk, and à la carte items.  The cash register reports generated by POS helps 
determine how many free, reduced, and paid meals the cafeteria sold.  Depending on the 
participation rate of the school, USDA reimburses the school for each meal sold.  For instance, if 
a school served less than 60 percent free and reduced price lunches in school year 2013-2014, the 
reimbursable amount were: paid-0.30 cents, reduced-2.55 cents, and free-2.99 cents (USDA, 
2013).   
Sales records are essential to track reimbursable meals sales.  Sales are the only existing 
data source of competitive foods tracking.  In addition, the POS allows for flexibility of re-
keying items to allow tracking for items of interest.  However, data extracted from POS is not 
detailed enough to allow tracking of sales to individual students (Cohen, KewalRamani, Nogales, 
Ohls, & Sinclair, 2004).  Furthermore, not all meal items on a student’s tray are keyed in the 
POS and food sales are not recorded with enough detail to allow nutrient coding.  
Production. 
Production records, similar to sales, are maintained by school cafeteria on a daily basis.  
The records demonstrate the planned number of portions, serving sizes, total amount of food 
prepared, leftovers, and if necessary, food items substitutions (meat, meat alternate) for 
individual food items including condiments.  Generally, the planning portion of the food 
production worksheet is completed in advance and the remaining sections are filled after service.  
The completed food production worksheet gives an accurate record of the number of portions 
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served and the amount of food used.  Federal regulations require that a food production 
worksheet must be completed for every breakfast and lunch service.  In order to receive federal 
reimbursement, production records are required to show the amounts of all food items prepared 
and served.   
Consumption measurement using production records is a low-cost method, which 
encompasses all students served.  However, measuring consumption using only production 
and/or sales made by students will likely result in an overestimate of consumption (Cohen, 
Richardson, Austin, Economos, & Rimm, 2013).  The overestimate results because food waste is 
not accounted in this method.   
Plate waste. 
Plate waste is defined as the quantity of edible food served that students discard.  The 
Economic Research Service (ERS) conducted a review of school plate waste studies carried out 
between 1977 and 2001.  In the study plate waste was defined as the quantity of edible portions 
of food served through USDA school nutrition programs, such as the National School Lunch 
Program (NSLP), that students discarded (Buzby & Guthrie, 2002).  Plate waste methodology is 
helpful in measuring selection and consumption of food in children.  Plate waste minimizes 
student contact and interaction with the kitchen staff, which allows evaluators to remain 
unobtrusive as necessary.   
Traditionally, plate waste has been measured using three methods: (i) physical 
measurement of plate waste, (ii) visual estimation by trained observers, and (iii) food 
consumption recall by children.  Physical measurement involves randomly selecting lunch trays 
and weighing food items before and after consumption.  The final plate waste data is generally 
calculated in terms of the percentage of food that was not consumed: Percent waste = (Edible 
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waste weight/weight of mean serving size of edible food) * 100 (Buzby & Guthrie, 2002).  The 
advantage of physical measurement is that it provides accurate and comprehensive plate waste 
information.  However, the weighing is time consuming, costly, and it is unfeasible to weigh 
bigger tray samples. 
Visual estimation method includes trained observers estimating the discarded proportion 
on the tray.  The estimate is based on the average serving size of the food items.  For instance, 
observers can use a five-point scale (all, ¾, ½, ¼, none) to estimate the proportion of food 
discarded (Comstock, Symington, Chmielinski, & McGuire, 1979).  Another way of visual 
estimation method includes use of digital photography.  Trained observers record food selection 
and plate waste using digital photographs.  Digital images are later viewed to estimate portion 
sizes in an unhurried environment.  Hanks, Wansink, and Just (2014) compared half-waste 
method (none, some, all wasted), quarter waste method (none, ¼, ½, ¾ or all wasted), and 
photographs method and found that the inter-rater reliability was highest for the quarter-waste 
method and the lowest for photograph method.  Visual estimation requires fewer people, less 
time and costs, and is a convenient method.  Some disadvantages of visual estimation include 
food sharing and spillage, which might make it difficult to estimate the discarded proportion.   
The food recall method uses trained interviewers that ask children to recall amounts of 
their discarded foods.  Interviewers ask children what food item was selected and the amount of 
food that was discarded (all, most, about half, just tried it, none).  Food recall method, similar to 
visual estimation, requires less time and costs, and does not require direct contact with lunch 
trays.  However, a key disadvantage of food recall method is that the data and results are based 
on self-reported information, which might introduce bias, and not on actual plate waste 
measurements.   
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Buzby and Guthrie (2002) reported some general findings based on 15 years of plate 
waste studies.  The findings include that girls tend to waste more food and nutrients than boys, 
younger children tend to waste a higher proportion of their food and nutrients than do older 
children, and that plate waste varies by food type, with salad, vegetables, and fruit generally 
reported to be the most wasted items.  Marlette, Templeton, and Panemangalore (2005) 
conducted a school lunch plate waste study and reported that selection and plate waste was 
influenced by the food preparation method, type of food, and purchase of competitive foods.  For 
instance, while whole apples had a low selection rate of 23 percent and a high plate waste rate of 
62 percent, applesauce had 37 percent selection rate and 23 percent waste rate (Marlette, 
Templeton, & Panemangalore, 2005).  Recently, a plate waste study conducted by Cohen, 
Richardson, Parker, Catalano, and Rimm (2014) showed that since the implementation of 
HHFKA changes, entrée and vegetable consumption increased by 15.6 percent and 16.2 percent 
respectively while the waste for entrées, vegetables, and fruits remained the same.   
Research Questions 
1. How can sales and production records be used to describe food groups selection?  




Smarter Lunchrooms - Ohio is a statewide dissemination project to create and evaluate 
smarter strategies in 50 Ohio cafeterias.  The Smarter Lunchrooms Movement is a national 
program created by the Cornell Center for Behavioral Economics in Child Nutrition Programs.  
It is based on behavioral economic theory of nudging individuals to a more desirable choice.  
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The basic concept of Smarter Lunchrooms is that small, simple, and sustainable changes in food 
set-up and presentation can alter student food choice and consumption.  Smarter Lunchrooms 
strategies include moving and highlighting more nutritious food groups such as fruits and 
vegetables, naming and displaying vegetables with catchy titles, highlighting the entrée on the 
lunch line, and implementation of healthy choices lines. 
Smarter Lunchrooms - Ohio is funded through a USDA’s Team Nutrition grant beginning 
March 2013.  The Office of Child Nutrition at The Ohio Department of Education (ODE) 
spearheads the project.  Wright State University serves as the evaluator and co-facilitator of the 
project.  There are six partners participating in the Smarter Lunchrooms - Ohio Movement: 
Bowling Green State University, Cuyahoga Health Department, Ohio State University Extension 
Office, Pisanick Partners, The Ohio State University, and Wright State University.  Each partner 
has a team of at least two members participating in the project.  University partners have a team 
of a faculty member and at least one graduate student.  Each of the six participating partners 
were assigned 10 schools by ODE.  A complete list of the participating schools and partners is 
listed in Appendix 1.  Wright State University is assisting four school districts under Smarter 
Lunchrooms - Ohio.  The Wright State University Institutional Review Board (IRB) stated that 
Smarter Lunchrooms - Ohio project, SC# 5226, was certified as exempt because it does not meet 
the definitions of human subjects research (see Appendix8).  This study is nestled under the 
Smarter Lunchrooms - Ohio project’s IRB.   
The project recruited schools through the Office of Child Nutrition at ODE.  In January 
2013, the Ohio Team Nutrition Coordinator sent out a mini-grant application to food service 
directors in Ohio.  A webinar for interested schools was held in January 2013.  Schools could 
receive up to $2500 per school to implement interventions in their cafeterias.  In addition to 
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funding, schools were told they would be paired with a Smarter Lunchrooms - Ohio partner that 
would assist with making cafeteria changes.  In return the schools agreed to share sales and 
production records and plate waste collection.   
An initial low response from schools resulted in the Ohio Team Nutrition Coordinator 
and affiliated university faculty conducting a follow-up and recruitment with local school 
districts.  By June 2013, approximately 50 schools across Ohio had agreed to participate in the 
project.   
Project Intervention 
Smarter Lunchrooms - Ohio teams with assistance from the school’s food service staff 
analyzed the cafeteria landscape, identified opportunities for improvement, implemented 
interventions that aligned with school resources, and tracked changes in student food choice and 
consumption using materials provided by the Smarter Lunchrooms Movement.  Each 
participating school building completed the following: 
• An observation of the cafeteria environment  
• Implementation of two to three cafeteria strategies to promote healthy food 
selection 
• Data collection before and after implementation of the Smarter Lunchroom 
techniques  
Cafeteria observations were conducted to assess the current cafeteria layout, food 
offerings, and presentation.  The Smarter Lunchrooms Evaluation and Observation Checklist and 
Evaluation Matrix worksheets were used (see Appendices 2 and 3).  The teams observed at least 
one lunch period for each participating school.  During the observation, notes were made about 
food and beverage offerings, serving lines, lunch timings, cafeteria environment, type of meal 
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trays, and whether meals were pre-plated or not.  Digital photographs of the cafeterias were also 
taken using the Smarter Lunchroom’s Photo Checklist (see Appendix4).  After conducting the 
observation, the teams prepared an observation summary report and a work plan for each 
school’s cafeteria staff.   
The observation report included a summary of the observation notes, potential areas of 
improvements, as identified by the teams, and a brief analysis of the production data.  Once 
complete, the observation summary was emailed to the food service director and a meeting, or 
phone call, was scheduled to discuss the findings.  The observation summary and initial 
evaluation proved to be the key determinants for food service staff to identify areas for 
improvement.  After discussing the potential areas of opportunities with the food service staff, a 
work plan was developed for each school cafeteria.  The work plan consisted of goals, budget, 
strategies, and research plans.  Participating schools were requested to follow the work plan after 
initial plate waste data collection. 
The work plan asked food service directors to implement two to three cafeteria strategies 
to promote student selection and consumption of whole grains, fat-free or low-fat dairy products, 
fruits, and vegetables.  Food service directors were offered 15 Smarter Lunchrooms strategies 
from which they chose the most fitting strategies (to their cafeterias) (see Appendix5).  Food 
service directors who preferred a different strategy were permitted to implement non-Smarter 
Lunchrooms strategies based on behavioral economics.  The strategies were implemented after 
the completion of a cafeteria observation and initial food waste evaluation. 
Study Design 
Smarter Lunchrooms - Ohio uses two measures to track changes in food choice and 
consumption: (i) analysis of production and sales records and (ii) analysis of plate-waste.  Data 
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for both measurements was collected before and after the implementation of interventions.  The 
teams collected copies of sales records and production records monthly from the food service 
staff from each school.  Plate waste data was collected following the Smarter Lunchrooms’ 
protocol with some modifications.  Plate waste data was collected for at least one day before and 
after the implementation of strategies. 
This study only focuses on one data portion of the Smarter Lunchrooms - Ohio project, 
the production and sales records.  Production and sales records are maintained on a daily basis in 
school cafeterias.  Smarter Lunchrooms - Ohio teams collected copies of production and sales 
records monthly from each school cafeteria.  Only one school district, out of the four school 
districts that are working with Wright State University, records production electronically.  The 
other three districts handwrite the production records after every lunch service for each cafeteria 
(see Appendix6).  Paper copies of sales were collected at the same time as production.  
To standardize the collected data, the Data Entry Protocol, provided by Smarter 
Lunchrooms Movement, was used.  Wright State teams converted the paper copies of production 
and sales records to electronic records.  The Data Entry Protocol is described in Appendix 7.  
While the available data from each school consisted of similar information, there were some 
differences on how the data was documented.  The most common differences were: 
• Production worksheets are different for each school district. 
• School districts do not record the serving size of every individual food item on 
production worksheets. 
• The number of servings or portions for food items is not recorded in a consistent 
manner.  For some food items, servings were recorded in the number of boxes, 
cases, cans, pans, or another container instead of the number of servings.   
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• Milk production and sales are not recorded at every school district.   
Study Schools 
The study schools come from two Ohio school districts, Little Miami and Northridge.  
Participating schools for the Little Miami school district include an elementary, an intermediate, 
a junior high school, and a high school.  Northridge school district included an elementary and a 
high school.  A summary of school characteristics is presented in Table 3.   
Table 3  
















through 4th  1013 51.0 24.5 
Intermediate 5th and 6th 693 63.0 25.2 
Junior High 7th and 8th  624 53.0 24.3 




and Kindergarten 266 100.0 96.85 
High School 7th through 12th  710 100.0 88.1 
Note: The participation and free and reduced lunch percent are March 2014 numbers.  
Data Preparation and Analysis  
Production and sales data for the months of September, October, and November, 2013 
were used in this study.  A coding system was developed based on USDA food categories.  The 
USDA food categories are: meat/meat alternate, grains, vegetables, fruits, and milk.  The 
vegetable category is further differentiated into dark greens, red/orange, starchy, beans and peas, 
and other vegetables (see Appendix9).  While the USDA food categories provided the 
framework for the coding system, the system had to be elaborated to include à la carte items, 
combination food items, condiments, and other such items.  The expansion of the coding system 
permitted detailed analysis within food groups.  For example, USDA does not differentiate 
between canned, frozen, or fresh fruit, but differentiating between the types of fruit might give a 
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new insight into fruit consumption.  A second example was developing codes for entrées such as 
Walking Tacos that include meat, meat alternate, and grains because differentiating between the 
meat and grain was not always simple.  The coding system is listed in Appendix 10.   
Coding challenges. 
Preliminary investigation of the production data called for establishing coding rules.  Due 
to the differences between the methods of production recording within school cafeterias, several 
issues were met when coding food items.  Therefore, coding rules had to be established to 
standardize the coding process.  Using the coding system, individual food items were coded as 
one of the following: entrées, combination entrées, grains, type of vegetables, type of fruits, 
flavored or unflavored milk, à la carte, condiments, and other items.  The challenges and coding 
rules are summarized in Table 4.  Coding rules were based on notes taken during cafeteria 
observations, recipes collected from food service staff, both electronic and face to face 
conversations with the food service staff, and cafeteria visits during plate waste collection.  In 
addition to coding decision-making, food service staff had to be contacted frequently to fill in 
missing information on production.  For instance, when the number of servings used was missing 
for food items or when the serving sizes were listed in units such as boxes and cases, food 
service staff were consulted.  The challenges are categorized by food groups and are as follows.  
Entrées.  
The USDA lists the food categories of meat/meat alternate and grains separately.  
However, in each production record there were two to three entries (excluding production 
records from Timberlane elementary) where only the entrée was listed.  These kinds of entrées 
were a coding challenge because the entrée consisted of a combination of components.  These 
include entrées with both meat/meat alternate and grain components.  Another challenge were 
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entrées that consisted of meat/meat alternate, grain, and a vegetable or entrées made of a 
meat/meat alternate and a vegetable.  In cases where there was no clear distinction between 
meat/meat alternate and grains, the entrées were called combination entrées.  Combination 
entrées were each given a separate code depending on their make-up.   
Codes used to distinguish between combination entrées were: 
1 Entrée with only meat/meat alternate 
1.1 Entrée with meat/meat alternate, grain, and vegetable  
1.11 Entrée with meat/meat alternate, grain, and dark green vegetable  
1.12 Entrée with meat/meat alternate, grain, and red/orange vegetable  
1.13 Entrée with meat/meat alternate, grain, and beans/peas 
1.14 Entrée with meat/meat alternate, grain, and starchy vegetables 
1.15 Entrée with meat/meat alternate, grain, and mixed vegetable  
1.2 Entrée with meat/meat alternate and grain 
1.3 Entrée with meat/meat alternate and vegetable 
 
For example, the food item chili (code 1.3) contains meat/meat alternate and vegetable was 
coded differently than Cincinnati chili (code 1.1), which contains meat/meat alternate, grain, and 
vegetable.   
A second issue with recording entrées was duplication.  Frequently, the production 
records listed entrées with the number of servings and/or listed the components of that entrée 
with the number of servings for each component.  These components were coded differently in 
order to avoid duplication of servings for combined entrées.  For example, if cheeseburger was 
listed, it was coded as containing meat and grain (code 1.2), but if the entries were: cheeseburger, 
cheese slices, and cheeseburger buns, then the cheese slices and cheeseburger buns were coded 
as duplications (code 99) and cheeseburger as meat and grain (code 1.2).  This had to be done to 
keep the number of portions consistent with the number of entrées served.  It was necessary to 
code on a day-to-day basis, in order to avoid duplication, because some days only the 
combination entrée was listed while other days the entrée components were listed.   
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Other issues were entries such as beef patty, chicken patty, fish, and grilled chicken.  
Such entries were assumed to be an entrée (sandwiches).  Some schools count the breading on 
food items such as chicken nuggets, chicken fingers, popcorn chicken as the grain.  In this study, 
such items were coded as meat/meat alternate regardless of whether a separate grain listing was 
present with these items.  Entrées that had a marinara sauce component such as pizza, calzone, 
meatballs and spaghetti, were coded as containing meat, grain, and a red/orange vegetable.  
While the marinara sauce on these entrées may or may not be the required ½ cup serving size of 
vegetable, some schools do count the marinara sauce towards their weekly requirement of 
red/orange vegetables.  Cheese varied between entrée component and topping.  Depending on 
how cheese appeared on production records, the coding differed.  For example, cheese sticks 
with bagel were coded as meat alternate and grain, but shredded cheese and liquid cheese were 
coded as toppings.   
Vegetables. 
To identify each USDA vegetable subgroup, six codes were established.  The following 
codes were used: 
3 Dark Green Vegetables 
4 Starchy Vegetables 
5 Red & Orange Vegetables 
6 Bean and Peas 
7 Other Vegetables 
8 Mixed Vegetables 
 
 Vegetables served from salad bars were not identified separately from other vegetables 
on the production records.  For example, the entries stated salad bar, salad cup, side salad bar, 
and veggie bar.  In such cases, the code for dark green vegetables (code 3) was assigned because 
both food service directors stated that there is a dark green vegetable included in the salad bar.  
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Salad bar entries frequently did not specify the amount of servings used.  Such entries were 
coded as missing values for the purpose of analysis.   
Another vegetable coding challenge was different vegetable categories that were listed 
together in one serving.  If the servings used for each kind of vegetable was available, then the 
vegetables were separated and the number of servings divided equally.  For example, when 
broccoli and cauliflower were listed together for an elementary school, the servings used were 
halved and the vegetables separated.  Broccoli was coded as a dark green vegetable (code 3) 
while cauliflower as other vegetable (code 7).  However, separation of vegetables was not always 
possible.  In instances where the listing stated mixed vegetables, stir-fry vegetables, or California 
blend, a separate code for mixed vegetables (code 8) had to be established.   
Fruits.  
USDA does not differentiate between canned, fresh, pureed, or frozen fruits.  However, 
this study established separate codes to differentiate canned from fresh fruits.  One of the 
participating school districts expressed interest in decreasing the selection and consumption of 
canned fruits.  Separate fruit codes were assigned to study selection by fruit type.   
Codes used to distinguish fruits were: 
9 Fruits 
9.1 Canned Fruit 
9.2 Fresh Fruit 
9.3 Other Fruit 
 
 Canned fruits (code 9.1) included peaches, pears, mandarin oranges, pineapples, 
applesauce, cinnamon apples, fruit juices, sidekicks, apricots, fruit punch, fruit cocktail, jello, 
fruit and gelatin, frozen strawberry cups, apple crisp, raisins, and strawberry slushie.  Entries 
such as mixed fruits, assorted fruits, and variety fruits were also classified as canned fruits.  The 
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established coding rule was that unless a fruit was served as fresh fruit, it would be classified as a 
canned fruit.  Fresh fruits (code 9.2) included fresh apple, bananas, fresh strawberries, fresh 
oranges, grapes, watermelon, cantaloupe, plums, kiwis, honeydews, clementines, and raspberries.   
Milk. 
The recording of milk stock, differed between school cafeterias.  While some school 
cafeterias recorded production by the different flavors of milk served, other listed only milk.  
Separate codes were assigned to listings for milk, flavored milk and unflavored milk.   
Codes used to distinguish types of milk were: 
10 Milk 
10.1 Unflavored Milk or White Milk 
10.2 Flavored Milk 
 
Flavored milk (code 10.2) included strawberry and chocolate milk while lactose-free milk and 
white milk were categorized as unflavored milk (code 10.1).   
The servings used for milk were not always filled for two school cafeterias.  The school 
cafeteria staff was approached to fill in information about these missing values.  The staff stated 
that they did not record milk production on a daily basis.  Such entries were coded as missing 
values.  On several occasions, the servings for milk were listed as 50 per case.  The food service 
director was asked about the number of servings in each case and such entries were then 
converted to number of servings.   
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Table 4  
Coding Challenges and Decision Making 
Entrées 
Challenges 
1. Meat/meat alternate and grains were not always listed separately. 
2. Entrées and the components of the entrée listed together. 
3. Listing of fish, chicken patty, beef patty, and grilled chicken. 
Example 
1. Walking Tacos, Chili, Cincinnati Chili. 
2. Cheeseburger listed with the number of servings.  Cheese slices and cheeseburger buns also 
listed with or without the number of servings. 
3. Fish, chicken patty, beef patty, and grilled chicken.  
Decision Rule 
1. Depending on the make-up of the entrée, a code was assigned.  Walking Taco was 
considered to contain meat, grain, and vegetable, Chili contained meat and vegetable, and 
Cincinnati Chili to contain meat, grain, and vegetable.  The food service director was 
approached to supply information about the components of the entrée.  
2. The components of the entrée were coded as duplications. 
3. Assumed to be sandwiches.  
Vegetables 
Challenges 
1. Vegetables served on salad bar were not listed individually for most schools.  
2. Different categories of vegetables were recorded together. 
3. Multiple vegetables listed together.  
4. Frequently, the servings used for salad bar were not recorded. 
Example 
1. Generalized salad bar entries included salad bar, salad cup, veggie bar, or side salad bar. 
2. Broccoli and cauliflower listed together. Broccoli is a dark green vegetable while 
cauliflower is considered as an ‘other’ vegetable. 
3. Vegetables listed as: Mixed vegetables, stir-fry vegetables, California blend vegetables, 
fresh vegetables cup, or vegetable soup.  
4. Blank cells for servings used. 
Decision Rule 
1. It was assumed that salad bar entries contained a dark green vegetable component. 
2. The vegetables were broken into separate entries and the servings prepared and used were 
halved for each vegetable. 
3. A category for mixed vegetables was made in addition to the USDA vegetable categories. 
4. Such cells were coded as missing values. 
Fruits 
Challenges 
1. Fresh fruits and canned fruits recorded together. Serving sizes not listed separately for the 
individual fruit served. 
Example 
1. Peaches, Pineapple, and Bananas served on October 4, 2013. Apple, Pineapple, Peaches, 
and Bananas served on November 8, 2013. 
Decision Rule 
1. Listings such as mixed fruits and assorted fruits were categorized as canned fruits. 
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Table 4 
Coding Challenges and Decision Making (Continued) 
Milk 
Challenges 
1. While some schools record milk as just milk, others record each variety of milk offered 
with serving sizes for each kind of milk served. 
2. Servings for milk were not recorded consistently.  Frequently, the servings used were not 
listed. 
Example 
1. Strawberry milk, chocolate milk, lactose-free milk, and white milk. 
2. 50 per case for servings prepared.  
Decision Rule 
1. Categories created were milk, flavored milk, and white milk. Lactose-free milk was placed 
with white milk. 
2. The food service director was contacted to get the servings for a case of milk. 
 
The production data was coded in a Microsoft Excel spreadsheet.  IBM’s Statistical 
Package for the Social Sciences (SPSS) version 21 was used to aggregate data by food 
categories.  The Little Miami Junior High and Intermediate schools were grouped together as 
middle school.  There were three school types in this study: elementary, middle, and high.  
Northridge’s high school building lists the production of the middle school grades and the high 
school grades together.  There was not a way to differentiate the middle school grades from the 
high school grades.   
Using MyPlate as a model, an indicator to demonstrate the proportions of food groups 
selection was developed.  This indicator was named My Tray.  The number of portions used 
(available from the production data) and the coding system were utilized to develop My Tray.  
All the codes representing a food group were combined, summed and then used to calculate the 
proportions and percentages of entrées, grains, vegetables, fruits, and milk.  The sum was 
calculated for the number of servings served for all food groups and then separately for each 
food group.  To get the proportion of selection for entrées, grains, vegetables, fruits, and milk, 
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each subgroup sum was divided by the sum of total servings served.  The proportions selected 
were calculated for each food group, which were used to develop My Tray.  My Tray is designed 
to display student’s selections for entrées, grains, vegetables, fruits, and milk.   
To gain a better understanding of food groups, My Tray entrées, My Tray vegetables, My 
Tray fruits, and My Tray milk were developed.  My Tray entrées displays the proportions of 
three different kinds of combination entrées: entrées with red and orange vegetables (code 1.12), 
entrées with meat/meat alternate and grains (codes 1 and 1.2), and entrées with a vegetable 
component (codes 1.1, 1.11, 1.13, 1.14, 1.15, and 1.3).  Entrées containing marinara sauce were 
counted as entrées with red and orange vegetables (code 1.12).  Examples include varieties of 
pizza, calzone, meatball sub, Bosco sticks with marinara, and spaghetti with meatballs.  Such 
entrées appeared frequently, which is why My Tray entrées displays this category separately 
from entrées with vegetable.   
My Tray vegetables is based on the USDA vegetable subgroups and displays the 
proportions of dark green vegetables (code 3), starchy vegetables (code 4), red and orange 
vegetables (code 5), beans and peas (code 6), and other vegetables (code 7).  The newly created 
mixed vegetables category (code 8) was combined with the other vegetables (code 7) category.   
My Tray fruits displays the proportions of canned fruit (code 9.1) and fresh fruit (code 
9.2).  Fruit category (code 9) and other fruit category (code 9.3) were combined with the canned 
fruit category (code 9.1) so that the fresh fruit category reflected the most accurate fresh fruits 
proportion.   
My Tray milk displays the proportion of flavored (code 10.2) and unflavored milk (code 
10.1).  Milk category (code 10) was combined with unflavored milk on the assumption that milk 
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was unflavored milk.  These My Trays were also developed for each school type to get a detailed 
analysis of each type of food group.   
My Tray grains was not developed because grains only represented one code (code 2).  
Besides combination entrées, grains also appeared separately in production records.  Code 2 
represents these grains.  Examples include biscuits, breadsticks, and Goldfish crackers.   
My Tray indicator and the sub-indicators (My Tray entrées, My Tray grains, My Tray 
vegetables, My Tray fruits, and My Tray milk) can be used to display food selection across all 
schools in the Smarter Lunchrooms – Ohio project.  The indicator can also be developed for each 
school district, individual schools, individual grades, or groups of grades.  The indicators can be 
used to easily make comparisons between school categories and/or across time.   
Results 
My Tray 
My Tray was developed using the three months of data for all schools.  My Tray displays 
the portions selected for all food categories except milk (Figure 1).  See Appendix 11 for the 
milk chart.  Fruits and vegetables formed 55 percent of the tray.  The seven percent represent 
grains that were easily identified in production records because they were listed separately.  The 
entrée wedge contains combination entrées i.e., combination of meat/meat alternate, grains, and 
vegetables). 
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Figure 1. Distribution of portions selected by food groups, excluding milk, for all schools. 
 
My Tray components. 
Table 5 shows a breakdown of the My Tray food groups.  The table is a compilation of 
the data from all the schools for the three months.  Although milk is included in the table, it is 
not counted in the proportions of My Tray.  Entrées made of meat/meat alternate and grain such 
as chicken sandwiches and burgers form the majority (66 percent) of the entrée category.  
Starchy vegetables (36 percent) and canned fruit (69 percent) dominate the vegetables and fruits 
distribution.  See Appendix 11 for My Trays indicator charts that detail entrées, fruits, and 
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Table 5  
My Tray by Food Components 




Entrée with M/MA and Grain 107,679 65.6  
Entrée with Vegetable  27,632 16.8  







Dark Green Vegetables 24,089 17.7  
Starchy Vegetables 48,532 35.6  
Red & Orange Vegetables 24,146 17.7  
Bean and Peas 13,541 9.9  
Other Vegetables 26,086 19.1  
Fruit  104,720 
 
24.0 
Canned Fruit 71,819 68.6  




Non-flavored Milk or White Milk 28,330 34.2  
Flavored Milk 54,431 65.8  
Note: M/MA represents Meat/Meat Alternate. 
My Tray by School Type 
The second step of the analysis was to create My Tray for the three school types: 
elementary, middle school, and high school (see Appendix 12).  Table 6 shows the distribution of 
all food groups for each school type.  Portions selected for entrées were the highest in the middle 
schools (38 percent).  High school students selected the most fruit (22 percent) while students at 
elementary (18 percent) and middle schools (19 percent) selected similar amounts of fruit.  
Vegetable selection was negatively associated with school type.  Students at elementary schools 
selected the highest proportion of vegetables (37 percent), students at middle schools selected 29 
percent, and high school students selected the least amount of vegetables (19 percent).   
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Table 6 
Portions Selected Distribution by School Type for all Food Groups 
Category N % 
Entrée  
Elementary School 45,720 27.3 
Middle School 47,615 38.2 
High School 70,867 31.3 
Grains 
Elementary School 11,114 6.6 
Middle School 10,015 8.0 
High School 9,192 4.1 
Fruits 
Elementary School 30,385 18.1 
Middle School 23,871 19.1 
High School 50,464 22.3 
Vegetables 
Elementary School 56,301 33.6 
Middle School 36,184 29.0 
High School 43,909 19.4 
Milk  
Elementary School 23,908 14.3 
Middle School 6,981 5.6 
High School 51,872 22.9 
 
Fruits and vegetables distribution by school type. 
Fruits and vegetables distribution by school type is focused on the middle and high 
school in this section.  Participating elementary schools in this study are “served schools.”  This 
means that students are served lunches that have either all five federal components or at least 
three of the five federal components.  Additionally, students in elementary schools have very 
limited food choices compared to a middle or high school.  As a result, the distribution for 
elementary schools show almost equal portions selected for each vegetable type (see 
Appendix13).  
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Figure 2. Fruit distribution for middle school and high school. 
 Middle and high school students selected similar amounts of fruits (Figures 2).  Canned 
fruits (68 percent and 73 percent) were selected at a much higher rate than fresh fruits (32 
percent and 27 percent). 
Starchy vegetables dominated the vegetable selection for both middle and high schools.  
Selection of starchy vegetables declined from 58 percent in the middle schools to 42 percent in 
the high schools.  Dark green vegetables showed an interesting distribution.  While middle 
school selection for dark greens was only seven percent, it increased to 17 percent for high 
school (Figures 3 and 4).  Similarly, the beans and peas category selection increased from five 
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Figure 3. Distribution of vegetables for middle school. 
 
Figure 4. Distribution of vegetables for high school. 
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Discussion 
Schools are required to keep up-to-date production and sales records to receive school 
meals reimbursement by the USDA.  The records contain a wealth of information regarding daily 
foods served in a school cafeteria.  Though the records have information on the kinds and the 
quantity of foods served, most of the data is only used for documentation purposes.  A review of 
literature indicates that production records have been utilized rarely to study consumption in 
school cafeterias.  When a data source such as production records provides figures on serving 
sizes, servings prepared, servings used for individual food items and the data is readily available 
for researchers, why has it not been used to study consumption?  The answer may be that 
production data is not the most user-friendly data.  Each school cafeteria has its own way of 
recording production.  No standard reporting format is used to record production (at least not in 
Smarter Lunchrooms - Ohio school districts).   
This study analyzed production data from two school districts.  Within these two school 
districts, there were several differences in the ways production was recorded.  The objective of 
this study was not to set standards for recording production.  The goal was to assess whether with 
some cleaning, formatting, and coding, production data could be used to create a tool that could 
be used to track changes in food selection.  My Tray is a tool that displays information about 
food groups selection.  My Tray can also be used to track changes in selection.   
My Tray as an Evaluation Tool 
My Tray provides a visual snapshot that displays selection for entrées, grains, vegetables, 
fruits, and milk.  Food selection can be demonstrated for a menu cycle, a season, or a year.  The 
tool can be used to compare food selection by grade levels, by school type, by months, or by 
seasons for one or multiple schools.  My Tray could also be generated for a region or a state to 
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compare short-term or long-term changes.  This indicator will be useful to track the success of 
Smarter Lunchrooms strategies.  Food service staff can use My Tray to track changes in food 
selection across multiple interventions and multiple years.   
In this study, My Tray was used to demonstrate school meals lunch selection for two 
southwestern Ohio school districts.  Production records collected from the two districts were 
vastly different.  After several conversations with the food service staff and establishing coding 
rules, the differences in recording the servings sizes, missing information, different ways of 
preparing and serving the same entrées, were mostly overcome.  My Tray for the two school 
districts indicated that the selection of fruits and vegetables formed approximately half of the 
tray.  The indicator serves as a good baseline to track changes.  The data set used in this study 
was from fall 2013.  After implementation of Smarter Lunchrooms strategies, My Tray could be 
developed to study if and how food groups selection changed.   
My Tray also allows for comparison of food selection by school type.  The indicator can 
be developed for all food groups for a school type.  For instance, this study compared three 
school types using My Tray.  Furthermore, the indicator can also be developed to study one food 
group of interest for each school type.  In this study, fruit selection was highest in the high 
schools (22 percent) and least in the elementary schools (18 percent).  In studying the vegetable 
selection by school type, elementary schools showed a rather uniform distribution of vegetables 
subgroups.  The similar distribution of vegetables subgroups could be attributed to the facts that 
elementary schools do not have the plentiful choices that are available to middle and high 
schools students and that some elementary schools serve their students, which means that each 
student receives the same food components.  However, when a variety of choices are available, 
such as in middle and high schools, starchy vegetables dominated My Tray.  An interesting fact 
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when viewing My Tray for vegetable subgroups was that starchy vegetables selection was higher 
in the middle schools than in the high schools. Conversely, dark green vegetables selection was 
higher in the high schools than in the middle schools.  The increase in dark green vegetables 
selection and decrease in starchy vegetables when going from middle schools to high schools, 
might suggest a behavior change.  The behavioral change might be because students get 
particularly conscious about their physical appearance in high school.  Therefore, My Tray might 
give insight into behavioral changes.   
Why use My Tray? 
 NSLP is the biggest federally assisted program in school cafeterias.  The program has 
been in place for over six decades and has almost universal participation in the United States.  
However, in the 67 years that NSLP has been in place, there has not been an indicator to track 
food selection of NSLP school meals.  The HHFKA brings the NSLP standards up to the latest 
nutrition guidelines and marks the biggest changes to NSLP in over 30 years.  Once again, there 
is no indicator in place to track the changes in food selection before and after HHFKA.  Every 
state in United States has a child nutrition office, which administers programs such as the School 
Breakfast Program and the Fresh Fruit and Vegetable Program, but no indicator that tracks the 
changes happening with food selection in these programs.   
 School cafeterias are required to maintain production records.  Therefore, data is 
available from a site where students receive most of their daily intake.  Missing information on 
production, different methods of recording servings, and converting handwritten paper copies to 
electronic records were some of the challenges met when using production to create an indicator.   
 This study used a data source that is already available to create an indicator that can track 
food selection.  The indicator, My Tray, is a simple, but multi-purpose tool.  My Tray displays 
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the percentages of entrées, grains, vegetables, fruits, and milk chosen by students.  The indicator 
has significant implications to track changes in school meals.   
Study Limitations 
The primary limitations of the study revolved around production records.  The different 
methods of production recording, unavailable serving sizes, and incomplete production records 
presented problems.   
Serving sizes. 
When serving sizes were recorded in units other than servings (example, boxes, cases, 
cans, pans, trays, packages, packets), the research assistant prepared a list of food items that 
required serving sizes and sent the list to food service director via e-mail (see Appendix 14 for an 
example list).  The food service director contacted their cafeteria staff to get the conversions and 
then sent the serving sizes to the research assistant.  While most conversions were received using 
this method, some conversions for food items were still missed.  For analytical purposes, such 
foods could not be included because their servings were unavailable. 
Number of servings used. 
While most food items had complete production information i.e., portions prepared, 
portions used, and serving size, occasionally, there were items that had incomplete production 
information.  When the portions used for a food item was not listed, the average from previous 
days, when the same item was served, was used to fill in the missing values.  The average 
assumption may have led to overestimation of selection because the true number of servings used 
was unavailable.  However, there were also foods that did not list servings used any day.  For 
instance, servings used for individual vegetables served on the salad bar were never listed for a 
high school.  Because the servings used for such vegetables were not provided by the school staff 
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and no information was unavailable to calculate an average, the food item had to be excluded 
from the analysis because of missing information.   
Production records. 
Production records are a good source of data when measuring food selection and crudely, 
consumption.  However, consumption is likely to be overestimated if solely using production 
records.  The overestimation results because in considering, the portions prepared and used, the 
portions wasted are not accounted.  A child might select all the components that are required to 
meet the federal guidelines, but there is no sure way to know, through production records, if all 
those components were actually consumed. 
Recommendations 
One of the most time-consuming and laborious tasks in creation of My Tray was data 
entry of production records.  Each school day generates multiple production worksheets, which 
were filled manually by cafeteria staff.  Entering three months of data for seven schools was 
quite laborious especially with limited resources.  A recommendation to schools would be to 
utilize a program such as Excel to record production data electronically.  Using electronic 
records will save time that usually would be spent on manually filing production worksheets. In 
addition, because most school cafeterias rotate the lunch menu monthly, a production template 
can be easily generated for documentation purposes.  
Another big challenge in generating My Tray was not having the accurate serving sizes 
for multiple food items.  Often serving sizes were recorded in the form of boxes, cases, cans, 
packs, trays, pans, etc.  After several e-mail exchanges and phone conversations, Wright State 
was able to get the correct serving sizes for most of the food items.  While it is easier to record 
the servings in form of how many pans or boxes prepared and used, it does not provide 
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information on the number of servings.  A conversion list that specifies the number of servings 
for unclear food items can be used when filling out the production worksheets. 
Future Research 
Future research should include aggregation of production data from all of the 
participating school districts in the Smarter Lunchrooms - Ohio project.  Developing My Tray 
for the state of Ohio and longitudinal tracking of school meals selection in Ohio schools’ 
cafeterias while schools implement strategies to increase fruit and vegetable consumption are the 
future steps of this project.   
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Appendix 1: Smarter Lunchrooms - Ohio Partners 
Participating Schools University or Department the school is assigned 
Glenwood Elementary 
Perrysburg High 
Perrysburg Junior High 
RC Waters Elementary 
RC Waters High 
RC Waters Middle 
Rossford High 
St. Patricks 
Trinity Lutheran PK-8 
Woodland Elementary 
Bowling Green State University 
Brush High School 
Mayfield Middle School  
Cuyahoga Health Department 
 
(Marion City) Benjamin Harrison K-5 
(Marion City) Harding High School 
(Marion City) James Garfield K-5 
(Marion City) Rutherford Hayes K-5 
(Marion City) Ulysses Grant MS 
(Marion City) William McKinley 
(Marion City) William Taft K-5 
(Marion City)George Washington K-5 
Meigs Intermediate 
Meigs K-2 
Trimble High School 
Ohio State University 
Baker Elementary 
BC Miller  
Chestnut Elementary 
Currie 
Indian Creek High School  
Mathews Junior/Senior 
Sebring McKinley Junior/Senior High 
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Participating Schools University or Department the school is assigned 
Little Miami-High 
Little Miami-Intermediate  
Little Miami-Junior High 
Little Miami-Salem Elementary 
Little Miami-Salem Primary 
Northridge-High School 
Northridge-Morrison Elementary 









Wright State University 
 
  
SMARTER LUNCHROOMS – OHIO  65 
Appendix 2: Smarter Lunchrooms Evaluation and Observation Checklist 
   
 
D.P.I.E. (Diagnose, Prescribe, 
 





   Directions: Rate each aspect ”as is”: write “+” for a positive impression, “‐“  
for a negative impression, “n” for a neutral impression, or “n/a” for not applicable. 
   Exterior / Approach to 
lunchroom: Serving Area: Cold White milk 50% stock 
Lighting comfortable Menu clear and neat White milk front beverage 
Attractive healthy‐food posters Greeted by lunchroom staff Noise level 
Menu clear and neat Cheerful lunchroom staff Cleanliness 
Noise level Prompted to take F/V Orderly flow 
Cleanliness: garbage Foods at safe temperature Efficient register 
Cleanliness: supplies Foods’ appearance Trays / cutlery convenient 
Odor Foods at tasty temperature No traffic jams 
Clear traffic pattern F/V in 2+ locations Dining area: 
No traffic jams F/V easy to reach Clear traffic pattern 
Serving Area: Hot White milk 50% stock Lighting comfortable 
Menu clear and neat White milk front beverage 
Attractive healthy‐food 
posters 
Greeted by lunchroom staff Noise level 
Tomorrow’s menu clear and 
neat 
Cheerful lunchroom staff Cleanliness Noise level 
Prompted to take F/V Orderly flow Cleanliness: garbage 
Foods at safe temperature Efficient register Cleanliness: recycling 
Foods’ appearance Trays / cutlery convenient Cleanliness: composting 
Foods at tasty temperature No traffic jams Cleanliness: tray return 
F/V in 2+ locations Serving Area: Snack window Cleanliness: supplies 
F/V easy to reach Menu clear and neat Odor 
White milk 50% stock Greeted by lunchroom staff Greeted by lunchroom staff 
White milk front beverage Cheerful lunchroom staff Cheerful lunchroom staff 
Noise level Prompted to take F/V Monitors circulating 
Cleanliness Foods at safe temperature 
Monitors’ rapport with 
students 
Orderly flow Foods’ appearance Monitors’ rapport with staff 
Efficient register Foods at tasty temperature Teaching staff present 
Trays / cutlery convenient F/V in 2+ locations Administrative staff present 
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Fruit with peel is 
under sneeze 
shield in metal 
chaffing dish 
Vegetables are difficult 
to identify/see on the 
lunch line 
White milk is placed in 
the back of coolers, in 
disproportionate amount 
to flavored milks and 
cannot be seen/reached 
No nutrient dense entrée is 
identified on the lunch line 
and no entrée is highlighted 
Reimbursable meal is not 
identifiable/ by staff or 






Fruit with a peel 
is under sneeze 
shield in an at-- 
tractive bowl 
Vegetables are moved 
to a well--lit area on the 
lunch line 
White milk is easily 
reachable in one location 
where beverages are 
sold/displayed but less 
so to flavored milks 
Nutrient dense entrée is iden-- 
tified by staff and has been 
placed first in at least one 
service line 
Reimbursable meal is of-- 






Fruit with a peel 
is in an attractive 
bowl and in an 
easily reached 
location. 
Vegetables have been 
assigned creative and 
age--appropriate names 
and are moved to a 
well--lit area on the 
lunch line 
White milk is easily 
reachable in at least two 
locations where beverages 
are sold/displayed but, is 
disproportionate to fla-- 
vored milks 
Nutrient dense entrée is iden-- 
tified by staff, placed first in 
at least one service line and 
has been assigned a creative/ 
age--appropriate name 
Reimbursable meal is of-- 
fered in at least two meal 
service lines/locations and 
has at least two different 





Fruit with a peel is 
in an attractive 
bowl, in a well--lit 
and easily reached 
location on the 
lunch line 
Creative and age-- 
appropriate names are 
displayed next to as-- 
signed vegetables in a 
well--lit area on the 
lunch line 
White milk is easily 
reachable in all locations 
where beverages are 
sold/displayed and looks 
proportionate to flavored 
milk 
Nutrient dense entrée is iden-- 
tified by staff, placed first on 
each respective service line, is 
convenient to reach/see and 
is labeled with age appropri-- 
ate/creative name 
Reimbursable meal is of-- 
fered in all meal service 
lines/locations and has 
multiple combination op-- 





Fruit with a peel 
is in an attractive 
bowl and in two 
well--lit and easily 
reached locations 
on the lunch line 
Creative and age-- 
appropriate names are 
displayed next to as-- 
signed vegetables in a 
well--lit area on the 
lunch line and on 
menu posters/boards 
in the cafeteria 
White milk is easily 
reachable in all coolers 
where beverages are 
sold/displayed and repre-- 
sents at least 1/3 of all 
visible milk in the lunch-- 
room 
Nutrient dense entrée is iden-- 
tified by staff, placed first on 
each respective service line, is 
convenient to reach/see, la-- 
beled with age appropriate/ 
creative names and the 
names are placed on menu 
boards/posters in lunchroom 
Reimbursable meal is of-- 
fered in all lines/locations, 
has multiple combination 
options, is labeled and 






Fruit with a peel is 
in an attractive 
bowl, in two or 
more well--lit and 
easily reached 
locations with one 
location being 
near the register. 
Vegetables are dis-- 
played in at least two 
well--lit, easily accessi-- 
ble/highly trafficked 
areas and have crea-- 
tive and age appropri-- 
ate names displayed 
next to them and on 
menu posters/boards 
White milk is easily 
reachable in all coolers 
and some vending ma-- 
chines where beverages 
are sold/displayed , rep-- 
resents at least 1/3 of all 
visible milk in the lunch-- 
room and is highlighted 
with posters/boards 
Nutrient dense entrée is iden-- 
tified by staff, placed first on 
each respective service line, is 
convenient to reach/see, la-- 
beled with age--appropriate 
names and the names, menu 
board highlight targeted en-- 
trée and staff is verbally high-- 
lighting targeted entrée 
Reimbursable meal is of-- 
fered in all meal service 
lines/locations, has multi-- 
ple combination options, is 
labeled and highlighted on 
menu boards/posters in 
lunchroom and verbally 
cued by service staff. 
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Appendix 4: Smarter Lunchrooms Photo Checklist 
Photo Checklist  
 
Take these photographs before and after implementing your Smarter Lunchrooms 
Makeover. There should be 20-25 total each time; individual lunchrooms vary by size and 
organization, so customize the list to suit your lunchroom space. The photo list follows the 
"Lunchroom Observations" worksheet and can be completed at the same time, especially if one 
observer writes and the other takes photographs.  
 
• Try to take the same shots each time in order to get the clearest before/after comparison.  
• Take photographs when food is on the line.  
• Take them from students' eye level, especially in elementary schools.  
• For legal reasons, avoid photographing students or collect signed consent forms. Ask 
before photographing adults.  
• Store photographs in a safe location. Back them up.  
 
Exterior/Approach to lunchroom and common spaces  
• overall view of area, "first glance"  
• doorways  
• wall space and bulletin boards  
• lighting  
• stations or tables in common space, ex.: Lost & Found or student groups  
• show traffic flow patterns (entering, lining up, and exiting)  
• anywhere cleaning items are stored, such as mops, buckets, and cloths  
• garbage, recycling, and composting  
 
Serving line (complete for each line)  
• overall view of area, "first glance"  
• counters  
• walls, esp. where students line up  
• any decorations or signs, including posted menus and promotions  
• hot food serving area  
• cold foods serving area  
• snacks/chips/cookies area  
• cooler, open and shut  
• freezer, open and shut  
• milk serving area  
• condiments  
• any other food or beverage serving area  
• register(s), alone and with surrounding counter and walls  
• tray storage 
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Snack window  
• overall view of area, "first glance"  
• walls and counter spaces, esp. where students line up to wait  
• any decorations or signs, incl. posted menus and promotional materials  
• any food or beverage visible to students  
• any used or unused wall space (outside or inside window) visible to students  
• register and surrounding view  
• condiments  
• tray storage  
• cutlery storage  
 
Dining area (can be done before or after a lunch period, to avoid photographing 
students)  
• overall view of area, "first glance"  
• tabletops  
• seats  
• wall spaces, used or unused  
• signs  
• garbage areas  
• cutlery storage  
 
Optional: Staff areas  
• wall space, used or unused  




hat there is enough space in our shared Dropbox folder, make sure to: 
• Delete poor quality or unclear photographs.   
• Delete duplicates and photos showing the same things. 
• We recommend that the size of the photos not exceed 480x640. You can 
either custom size the photo to 480x640 or compress them. 
 
Submit photographs under your university’s folder in the 
‘Univ_Submissions’ folder.   
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Fruit in 2 
locations. One 
location should 











first in the 
lunchroom 
coolers, in 




the Entrée with 
the greatest 
nutrient density 
the first or most 
prominent in 
the lunch line.  
Place 
components of 
RM at snack 
windows. Add 
an RM “grab 
and go” bag to 
the window. 
Display 
whole Fruit in a 
bowl or basket 
instead of a 














Entrée an age 
targeted catchy 
name and make 






in the regular 
lunch line. 
 Employ 
signs and verbal 
prompts to 
draw attention 





the naming of 
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name on a 






















SMARTER LUNCHROOMS - OHIO  70 
Appendix 6: Production Record Example 
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Appendix 7: Smarter Lunchrooms Data Entry Protocol 
 Production Record Entry Protocol 
 
Production data is an important data source for the Ohio Smarter Lunchrooms project. It will be one of the three main 
data sources for the evaluation. Standardizing the process and entering data the same way is, therefore, important. Use this 
handout when entering data in the Excel spreadsheet, Production_Records_Template, on Dropbox under Visit_3 folder. 
Production Records 
 
Production records, as usually kept by school lunch staff, are identified by the date and school name. The 
following information should be listed in these records: 
• food item 
• portion size 
• total amount prepared 
• total portions served to students 
• total number of reimbursable lunches sold 
• number of free and/or reduced priced lunches sold (if this information is available) Each of these items is 
important for analysis and should be entered. 
 
Data Entry 
The production data needs to be entered into an Excel spreadsheet. Follow these steps: 
1.   Copy the Production_Records_Template. 
One can copy the template, save it on the desktop, enter data, complete trend analysis, and then upload the file on 
Dropbox. We want to follow this procedure for each school.  Label the tab at the bottom of the Excel workbook with the school 
name.  Example: West Carrollton High School. If the name of the school does not fit on the tab, enter an abbreviated name. 
2. Enter column labels and data. 
Date: 
Once the worksheet has been labeled, enter the date in the first column (from the production record) in this form: 
MM/DD/YY. 
School Information: 
In the second and third columns, enter the school name and the type of school (elementary, middle school, high school) 
respectively. Enter ES, MS, HS for elementary, middle, or high school, respectively. Please enter a note in the notes page (see 
below) to specify which grades attend the elementary school: K-5, K-6, etc. Do the same for middle schools and high schools. 
Food: 
Enter the name of the food item as provided by the school cafeteria. You can compare the name with the production 
records.  Be sure that spelling is correct. 
Food Category: 
A food category list is available on the Excel worksheet. For each food item listed in the previous 
column, enter the appropriate food category number. Food category number is crucial for being able to sort data. 
Portion Size: 
This represents the amount of food in one serving. Ex.: “½ c” for vegetables or “5 each” for chicken 
nuggets. Use “c” for cup, “pt” for pint, “lb” for pound, and “oz” for ounce. 
Total Prepared: 
This represents the number of servings cafeteria staff prepared for the day, for each food item. This is 
available in production records. 
Total Portions Used: 
This represents the number of servings taken by the students, for each food item. 
Paid Meals (Reduced Meals and Free Meals): 
This column is also referred to as Qualifying Meals. Record the total number of paid meals sold. This is 
one number for the day.  Then enter the number of free and reduced price meals sold in separate, adjacent cells.  
NOTE: Enter each number (paid, free, and reduced meals) once in the respective column, per date. Then 
fill those columns for the rest of the date. To do this, highlight the three cells by clicking on one and with the mouse 
button still depressed, drag the mouse pointer over the other two cells.  This will highlight the cells in blue there 
will be a small blue box in the bottom right hand corner. Hoover the mouse over the bottom right hand corner of the 
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highlighted cell and when the mouse pointer turns into a darkened ‘+’, click the left mouse button and drag the 
mouse pointer down so that all the cells for the specific date are filled.   
 
3. Enter data for the same school in the same tab. 
Once entering the production record data for a school on a particular date is finished, skip one row of cells 
and begin entering production data for the next date, but for the same school.  
 




5. Enter notes in a separate tab. 
Notes for specific dates will help identify observations that may not be useable in analysis. Notes may 
look like:  
• No data for milk entered 
• Servings of whole fruit prepared were not separated into individual fruits (apples, bananas, etc.) 





Example of Production Record Entries 


















HS Oranges 14 1/2 
 
330 303 477 200 143 
3/1/2012 Ithaca 
 
HS Honey Mustard Glazed 
 
1 2 oz 264 202 477 200 143 
3/1/2012 Ithaca 
 
HS Cheesy Crepini Roll-up 1 1 each 240 200 477 200 143 
3/1/2012 Ithaca 
 
HS Harvest Blend Rice 6 1/2 
 
80 70 477 200 143 
3/1/2012 Ithaca 
 
HS Assorted Milk 13 1/2 pt 350 303 477 200 143 
3/1/2012 Ithaca 
 
HS Cheese Sandwich 1 1 each 40 40 477 200 143 
3/1/2012 Ithaca 
 
HS PB & Jelly Sandwich 1 1 each 110 101 477 200 143 
3/1/2012 Ithaca 
 
HS Romaine 12 lb 4 4 477 200 143 
3/1/2012 Ithaca 
 
HS Spinach 12 bag 1 1 477 200 143 
3/1/2012 Ithaca 
 
HS Tomatoes 12 lb 1 1 477 200 143 
3/1/2012 Ithaca 
 
HS Cucumbers 12 lb 1 1 477 200 143 
3/1/2012 Ithaca 
 
HS Broccoli Florets 12 lb 2.5 2.5 477 200 143 
3/1/2012 Ithaca 
 
HS Corn Confetti 12 can 1 1 477 200 143 
3/1/2012 Ithaca 
 
HS Carrot 12 bag 10 10 477 200 143 
3/1/2012 Ithaca 
 
HS Celery 12 lb 2 2 477 200 143 
3/2/2012 Ithaca 
 
HS Apples 14 1/2 
 
300 280 498 203 143 
3/2/2012 Ithaca 
 
HS Oven Baked Pizza 
 
1 1 each 240 235 498 203 143 
3/2/2012 Ithaca 
 
HS Pasta w/ Meat Sauce 1 2 oz 40 36 498 203 143 
3/2/2012 Ithaca 
 




88 88 498 203 143 
3/2/2012 Ithaca 
 
HS Assorted Milk 13 1/2 pt 350 325 498 203 143 
3/2/2012 Ithaca 
 
HS PB & Jelly Sandwich 1 1 each 90 54 498 203 143 
3/2/2012 Ithaca 
 
HS Romaine 12 lb 4 4 498 203 143 
3/2/2012 Ithaca 
 
HS Spinach 12 bag 0.5 0.5 498 203 143 
3/2/2012 Ithaca 
 
HS Tomatoes 12 lb 1 1 498 203 143 
3/2/2012 Ithaca 
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HS Celery 12 lb 2 2 498 203 143 
3/2/2012 Ithaca 
 
HS Carrot 12 bag 10 10 498 203 143 
3/2/2012 Ithaca 
 
HS Pickles 12 each 30 30 498 203 143 
3/2/2012 Ithaca 
 
HS Olives 12 can 2 2 498 203 143 
3/5/2012 Ithaca 
 
HS Oranges 14 1/2 
 
320 300 467 198 140 
3/5/2012 Ithaca 
 
HS Golden Crispy Chicken 
 
1 4 each 350 318 467 198 140 
3/5/2012 Ithaca 
 
HS Mexicali Bean Chili 6 1/4 
 
144 144 467 198 140 
3/5/2012 Ithaca 
 
HS Warm Soft Pretzels 7 1 each 300 300 467 198 140 
3/5/2012 Ithaca 
 
HS Assorted Milk 13 1/2 pt 350 327 467 198 140 
3/5/2012 Ithaca 
 
HS PB & Jelly Sandwich 1 1 each 30 9 467 198 140 
3/5/2012 Ithaca 
 
HS Romaine 12 lb 4 4 467 198 140 
3/5/2012 Ithaca 
 
HS Tomatoes 12 lb 1 1 467 198 140 
3/5/2012 Ithaca 
 
HS Cucumbers 12 lb 1 1 467 198 140 
3/5/2012 Ithaca 
 
HS Coleslaw 12 lb 2 2 467 198 140 
3/5/2012 Ithaca 
 
HS Carrot 12 bag 10 10 467 198 140 
3/5/2012 Ithaca 
 
HS Broccoli Florets 12 lb 2 2 467 198 140 
3/5/2012 Ithaca 
 




Example of Notes Entered 
Date School Notes 
3/1/12 Ithaca HS No salad prepared 
3/2/12 Ithaca HS Incomplete menu 
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Appendix 8: IRB Exemption  
 
Appendix 9: USDA Vegetable Subgroups 
 
The Vegetables Subgroups  
Any vegetable or 100% vegetable juice counts as a member of the Vegetable Group. Vegetables may be raw or 
cooked; fresh, frozen, canned, or dried/dehydrated; and may be whole, cut-up, or mashed. Vegetables are 
organized into 5 subgroups, based on their nutrient content. 
Goal – Make half your plate fruits 
and vegetables. 
 





Dark green leafy lettuce 















Red peppers Orange 
peppers Sweet 
potatoes Tomatoes 



















Fresh cowpeas, field 
peas, or black-eyed peas 
(not dry) Green 
bananas Green 
peas 























Yellow Squash, crookneck 
Zucchini 
Yellow Peppers 
Purple bell peppers 
The following websites may serve as reference for information on vegetable subgroups:  
www.choosemyplate.gov/food-groups/vegetables.html and 
www.cnpp.usda.gov/Publications/USDAFoodPatterns/ItemClustersAndRepFoods.pdf 
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Appendix 10: Coding System 
Codes Food Category 
1 Meat/Meat Alternate 
1.1 Combination Entrée (M/MA, Grain, Vegetable) 
1.11 M/MA, Grain, Dark Green 
1.12 M/MA, Grain, Red/Orange Veggies 
1.13 M/MA, Grain, Beans/Peas 
1.14 M/MA, Grain, Starchy Veggies 
1.15 M/MA, Grain, Mixed Veggies 
1.2 Entrée with M/MA, Grain  
1.3 Entrée with M/MA, Vegetable 
2 Grain  
3 Dark Green Vegetables 
4 Starchy Vegetables 
5 Red & Orange Vegetables 
6 Bean and Peas 
7 Other Vegetables 
8 Additional vegetables to mix total (Mixed Vegetables) 
9 Fruits 
9.1 Canned Fruit 
9.2 Fresh Fruit 
9.3 Other Fruit 
10 Milk 
10.1 Non-flavored Milk or White Milk 
10.2 Flavored Milk 
20 A la carte, condiments, everything else 
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Red & Orange 
Vegetables 
18% 









































































































































Red & Orange 
Vegetables 
22% 
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Appendix 14: Example of Serving Sizes Questionnaire
School Item Date  On Production 
No. of 
Servings 
High School Hamburger buns 11/1/2013 packs   
High School Baked Fries 11/1/2013 boxes and bags   
High School Dinner Role 11/4/2013 packs   
High School Gravy 11/4/2013 bags   
High School Dbl. Decker Buns 11/6/2013 packs   
High School Fl Buns 11/7/2013 packs   
High School Popcorn Chicken 11/11/2013 bags   
High School Gravy 11/11/2013 pans   
Elementary Cheese 11/12/2013 cases   
Elementary Gravy 11/13/2013 packs   
Elementary Mixed Veggie 11/19/2013 pans   
Elementary Orange Sauce 11/19/2013 gallons   
Elementary Diced Chicken 11/20/2013 pounds   
Elementary Rice w Cilantro 11/20/2013 pounds   
Elementary Refried beans 11/20/2013 bags   
Middle Corn & Blk Bean Salsa 11/20/2013 cases   
Middle Diced Tomatoes 11/20/2013 cases   
Middle Chili 11/21/2013 pounds   
Middle Cheese Block 11/21/2013 blocks   
Middle Alfredo Sauce 11/22/2013 pans   
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Appendix 15: List Competencies Met in CE 
Tier 1 Core Public Health Competencies  
Domain #1: Analytic/Assessment 
Describe the characteristics of a population-based health problem (e.g., equity, social determinants, environment) 
Identify sources of public health data and information 
Recognize the integrity and comparability of data 
Identify gaps in data sources 
Adhere to ethical principles in the collection, maintenance, use, and dissemination of data and information 
Describe the public health applications of quantitative and qualitative data 
Use information technology to collect, store, and retrieve data 
Domain #2: Policy Development and Program Planning 
Describe how policy options can influence public health programs 
Participate in program planning processes 
Incorporate policies and procedures into program plans and structures 
Domain #3: Communication 
Identify the health literacy of populations served 
Communicate in writing and orally, in person, and through electronic means, with linguistic and cultural 
proficiency 
Participate in the development of demographic, statistical, programmatic and scientific presentations 
Domain #4: Cultural Competency 
Incorporate strategies for interacting with persons from diverse backgrounds (e.g., cultural, socioeconomic, 
educational, racial, gender, age, ethnic, sexual orientation, professional, religious affiliation, mental and physical 
capabilities) 
Domain #5: Community Dimensions of Practice 
Identify stakeholders 
Collaborate with community partners to promote the health of the population 
Maintain partnerships with key stakeholders 
Describe the role of governmental and non-governmental organizations in the delivery of community health 
services 
Identify community assets and resources 
Inform the public about  policies, programs, and resources 
Domain #6:Public Health Sciences 
Identify prominent events in the history of the public health profession 
Discuss the limitations of research findings (e.g., limitations of data sources, importance of observations and 
interrelationships) 
Describe the laws, regulations, policies and procedures for the ethical conduct of research (e.g., patient 
confidentiality, human subject processes) 
Partner with other public health professionals in building the scientific base of public health 
Domain #7: Financial Planning and Management 
Describe the local, state, and federal public health and health care systems 
Describe the organizational structures, functions, and authorities of local, state, and federal public health agencies  
Participate in the development of a programmatic budget 
Operate programs within current and forecasted budget constraints 
Identify strategies for determining budget priorities based on federal, state, and local financial contributions 
Report program performance 
Translate evaluation report information into program performance improvement action steps 
Contribute to the preparation of proposals for funding from external sources 
Apply basic human relations skills to internal collaborations, motivation of colleagues, and resolution of conflicts 
Participate in the development of contracts and other agreements for the provision of services 
Describe how cost-effectiveness, cost-benefit, and cost-utility analyses affect programmatic prioritization and 
decision making 
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Domain #8: Leadership and Systems Thinking 
Incorporate ethical standards of practice as the basis of all interactions with organizations, communities, and 
individuals 
Describe how public health operates within a larger system 
Participate in mentoring and peer review or coaching opportunities 




Communicate and manage information related to an emergency  
Demonstrate the mastery of the use of principles of crisis and risk management  
Use research and/or evaluation science methodologies and instruments to collect, analyze and interpret 
quantitative and qualitative data  
 
